Effects of topiramate on kainate- and domoate-activated [14C]guanidinium ion flux through GluR6 channels in transfected BHK cells using Cytostar-T scintillating microplates.
This study was undertaken to test the hypothesis that topiramate (TPM) exerts a negative modulatory effect on some types of alpha-amino-3-hydroxy-5-methylisoxazole-4-proprionic acid (AMPA)/kainate receptors by binding to the site at which protein kinase A (PKA) phosphorylates the receptor-channel complex. The effect of TPM on kainate- or domoate-induced [14C]guanidinium ion flux through iGluR6 channels expressed in baby hamster kidney (BHK) cells was evaluated. Because the hypothesis predicts that TPM will bind only in the dephosphorylated state, a variety of experimental conditions were used to either promote or impede the phosphorylation of the receptor-channel complex. These included the use of dibutyryl cyclic adenosine monophosphate (cAMP) and forskolin to activate PKA, H-9 and H-89 to inhibit PKA, and okadaic acid to inhibit protein phosphatases. Kainate (1 microM) induced a gradual accumulation of [14C]guanidinium into the cells that plateaued approximately 30 min after initiation of the reaction, whereas domoate (0.1 microM) caused a rapid accumulation into the cells that peaked within 5 min; thereafter, the amount of [14C]guanidinium in the cells declined gradually. Topiramate, at 0.1 and 100 microM, did not significantly affect the [14C]guanidinium accumulation under any of the experimental conditions used. The results of this study are not consistent with the hypothesis tested. However, the results must be interpreted cautiously because iGluR6 receptors expressed in the BHK cells and the functional state of proteins that regulate AMPA/receptors (e.g., PSD-95) may not be sufficiently similar to the receptors and functional state in neurons to serve as a true test of the hypothesis.